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central INEEL area, the Volcanism Working
Group (VWG 1990) estimated that the condi-
tional probability that basaltic volcanism would
affect a south-central INEEL location is less than
once per 100,000 years or longer.  The probabil-
ity is associated primarily with the Axial
Volcanic Zone and the Arco Volcanic Rift Zones.
INTEC is located in a lesser lava flow hazard
area of INEEL, more than 5 miles from the Axial
Volcanic Zone and any volcanic vent younger
than 400,000 years.  The probability that basaltic
volcanism would affect a south-central INEEL
location is less than 2.5×10-5 (once per 40,000
years or longer).  Because of the low probability
of volcanic activity during the project duration,
volcanism is not discussed further in this section.

4.7  Air Resources
This section describes the air resources of
INEEL and the surrounding area.  The discus-
sion includes the climatology and meteorology
of the region, a summary of applicable regula-
tions, descriptions of radiological and nonradio-
logical air contaminant emissions, and a
characterization of existing levels of air pollu-
tants.  Emphasis is placed on changes in air
resource conditions since the characterization
performed to support the SNF & INEL EIS,
Volume 2, Part A, Section 4.7 (DOE 1995), from
which this EIS tiers.  Additional background
information is presented in Appendix C.2, Air
Resources.  Newly developed information on
baseline radiological dose, foreseeable
increases in dose, and consumption of
Prevention of Significant Deterioration (PSD)
increment is presented in Sections 4.7.3 and
4.7.4.

4.7.1  CLIMATE AND METEOROLOGY

The Eastern Snake River Plain climate exhibits
low relative humidity, wide daily temperature
swings, and large variations in annual precipita-
tion.  Average seasonal temperatures measured
onsite range from 18.8°F in winter to 64.8°F in
summer, with an annual average temperature of
about 42°F (DOE 1995).  Temperature extremes
range from a summertime maximum of 103°F to
a wintertime minimum of -49°F.  Annual precip-
itation is light, averaging 8.7 inches, with

monthly extremes of 0 to 5 inches.  The maxi-
mum 24-hour precipitation is 1.8 inches.  The
greatest short-term precipitation rates are pri-
marily attributable to thunderstorms, which
occur approximately 2 or 3 days per month dur-
ing the summer.  Average annual snowfall at
INEEL is 27.6 inches, with extremes of 59.7
inches and 6.8 inches.

Most onsite locations experience the predomi-
nant southwest/northeast wind flow of the
Eastern Snake River Plain, although terrain fea-
tures near some locations cause variations from
this flow regime.  The wind rose diagrams in
Figure 4-6 show annual wind flow.  These dia-
grams show the frequency of wind direction (i.e.,
the direction from which the wind blows) and
speed at three of the meteorological monitoring
sites on INEEL for the period 1988 to 1992.
Multi-year wind roses exhibit little variability
and are representative of typical patterns.
INEEL wind rose diagrams reflect the predomi-
nance of southwesterly winds that result during
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storm passage and from daily solar heating.
Winds from this direction are frequently unstable
or neutral, promote effective dispersion, and
extend to a considerable depth through the atmo-
sphere.  At night, cool, stable air frequently
drains down the valley in a shallow layer from
the northeast toward the southwest.  Under these
conditions, dispersion is limited until solar heat-
ing the following day mixes the plume.  Winds
above such stable layers exhibit less variability
and provide the transport environment for mate-
rials released from INEEL sources.

The highest hourly average near-ground wind
speed measured onsite is 51 miles per hour from
the west-southwest, with a maximum instanta-
neous gust of 78 miles per hour (Clawson et al.
1989).  Other than thunderstorms, severe
weather is uncommon.  Five funnel clouds and
no tornadoes were  reported onsite between 1950
and 1997.  Visibility in the region is good
because of the low moisture content of the air
and minimal sources of visibility-reducing pollu-
tants.  At the Craters of the Moon Wilderness
Area, which is approximately 27 miles west-
southwest of INTEC, the annual average visual
range is 144 miles (visual range at the time the
SNF & INEL EIS analyses were performed was
97 miles) (Notar 1998).

4.7.2  STANDARDS AND REGULATIONS

Air quality regulations have been established to
protect the public from potential harmful effects
of air pollution.  These regulations (a) designate
acceptable levels of pollution in ambient air,
(b) establish limits on radiation doses to mem-
bers of the public, (c) establish limits on air pol-
lutant emissions and resulting deterioration of air
quality due to vehicular and other sources of
human origin, (d) require air permits to regulate
(control) emissions from stationary (nonvehicu-
lar) sources of air pollution, and (e) designate
prohibitory rules, such as rules that prohibit open
burning.

The Clean Air Act (and amendments) provides
the framework to protect the nation’s air
resources and public health and welfare.  In
Idaho, the U.S. Environmental Protection
Agency (EPA) and the State of Idaho
Department of Environmental Quality are jointly

responsible for establishing and implementing
programs that meet the requirements of the
Clean Air Act.  INEEL activities are subject to
air quality regulations and standards established
under the Clean Air Act and by the State of Idaho
(DEQ 2001) as well as to internal policies and
requirements of DOE.

INEEL occupies portions of five counties (Butte,
Jefferson, Bingham, Bonneville, and Clark) in
east-central Idaho that are in attainment or are
unclassified for all National Ambient Air Quality
Standards.  Parts of Bannock County (approxi-
mately 30 miles southeast of the INEEL bound-
ary) and Power County (approximately 35 miles
south of the INEEL boundary) are designated
nonattainment areas for a single criteria pollu-
tant, particulate matter (PM-10).  Air quality
standards and programs applicable to INEEL
operations are summarized in Appendix C.2.

4.7.3  RADIOLOGICAL AIR QUALITY

The population of the Eastern Snake River Plain
is exposed to environmental radiation of both
natural and human origin.  This section summa-
rizes the sources and amounts of radiation expo-
sure in this region, including sources of airborne
radionuclide emissions from INEEL.

4.7.3.1  Sources of Radioactivity

The major source of radiation exposure in the
Eastern Snake River Plain is natural background
radiation.  Sources of radioactivity related to
INEEL operations contribute a small amount of
additional exposure.

Background radiation includes sources such as
cosmic rays; radioactivity naturally present in
soil, rocks, and the human body; and airborne
radionuclides of natural origin (such as radon).
Radioactivity still remaining in the environment
as a result of worldwide atmospheric testing of
nuclear weapons also contributes to the back-
ground radiation level, although in very small
amounts.  The natural background dose for resi-
dents of the Eastern Snake River Plain is esti-
mated at about 360 millirem per year, with more
than half (about 200 millirem per year) caused
by the inhalation of radioactive particles formed
by the decay of radon (DOE 1997a).
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INEEL operations can release radioactivity to air
either directly (such as through stacks or vents)
or indirectly (such as by resuspension of radioac-
tivity from contaminated soils).  Emissions from
INEEL facilities include radioisotopes of the
noble gases (argon, krypton, and xenon) and
iodine; particulate fission products, such as
ruthenium, strontium, and cesium; radionuclides
formed by neutron activation, such as tritium
(hydrogen-3), carbon-14, and cobalt-60; and
heavy elements, such as uranium, thorium, and
plutonium, and their decay products.  Table 4-9
provides a summary of the principal types of air-
borne radioactivity emitted during 1995 and
1996 from INEEL facilities.  Releases during
this period exclude calciner operations.  Table
4-10 summarizes the airborne radioactivity
emitted during 1999 and 2000, which includes
calciner operations through May 2000.

4.7.3.2  Existing Radiological
Conditions

Monitoring and assessment activities are con-
ducted to characterize existing radiological con-
ditions at INEEL and the surrounding
environment.  Results of these activities show
that exposures resulting from airborne radionu-
clide emissions are well within applicable stan-
dards and are a small fraction of the dose from
background sources.  These results are discussed
in the following sections for both onsite and off-
site environments.

It is important to note that characterizations of
existing conditions described in this section do
not take into account increases in radionuclide
emissions and radiation doses that are projected
to occur between the present and the time that
the alternatives proposed in this EIS would be
implemented.  Projected increases are assessed
in combination with existing conditions and
impacts associated with the proposed alterna-
tives in Section 5.4, Cumulative Impacts.

Radiation Levels on and Around INEEL

DOE compared radiation levels monitored on
and near INEEL with those monitored at distant
locations to determine radiological conditions.

Figure 4-7 shows the offsite dosimeter locations,
as well as locations where various food products
are collected for radioactivity analysis.  Results
from onsite and boundary community locations
include contributions from background condi-
tions and INEEL emissions.  Distant locations
represent background conditions beyond the
influence of INEEL emissions.  These data show
that over the most recent 5-year period for which
results are available (1995 through 1999), aver-
age radiation exposure levels for the boundary
locations were no different than those at distant
stations.  The average annual dose measured by
the Environmental Surveillance, Education and
Research Program during 1999 was 122 mil-
lirem for distant locations and 124 millirem for
boundary community locations.  These differ-
ences are well within the range of normal varia-
tion.  On INEEL, dosimeters around some
facilities may show slightly elevated levels,
since many are intentionally placed to monitor
dose rate in areas adjacent to radioactive mate-
rial storage areas or areas of known soil contam-
ination (ESERP 2002).

Additional environmental monitoring is also
conducted by the State of Idaho’s INEEL
Oversight Program.  The Oversight Program
routinely samples the air, groundwater, soil, and
milk on and around INEEL and has also estab-
lished a network of stations using pressurized
ion chambers for real time radiation monitoring
around the site.  The Oversight Program also
conducts special studies in environmental moni-
toring as needed.

Onsite Doses

The SNF & INEL EIS (Volume 2, Section 4.7)
assessed the radiation dose to workers at major
INEEL facility areas that results from radionu-
clide emissions from INEEL facilities.  For pur-
poses of radiological assessment, such a person
is referred to as a “noninvolved” worker since
the worker is not working directly with the
source of the exposure (such as airborne
radionuclide releases from adjacent or distant
facilities).  The SNF & INEL EIS analysis
(Section 4.7.3.2.1) indicated that a representative
value for maximum dose at any onsite area
resulting from existing sources and other sources
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Table 4-9. Summary of airborne radionuclide emissions (in curies) for 1995 and 1996
from facility areas at INEEL.a,b

Tritium/
carbon-14 Iodines Noble gases

Mixed fission and
activation productsc U/Th/TRUd

Area 1995 1996 1995 1996 1995 1996 1995 1996 1995 1996
Monitored sources

Argonne National Lab – West –e 8.9 – – 10 1.0×103 7.9×10-7 3.5×10-6 3.1×10-5 3.2×10-5

Central Facilities Area – – – – – – – – – –
INTEC 4.4 140 9.6×10-3 0.06 6.6×10-4 0.03 4.3×10-4 3.4×10-4 1.1×10-6 6.5×10-6

Naval Reactors Facility – – – – – – – – – –
Power Burst Facility 0.04 0.04 2.7×10-5 2.7×10-5 – – – – – –
RWMCf – – – – – – – – – –
Test Area North – – – – – – – – – –
Test Reactor Area – – – – – – – – – –
INEEL Total 4.4 150 9.6×10-3 0.06 10 1.0×103 4.3×10-4 3.4×10-4 3.2×10-5 3.8×10-5

Other release points
Argonne National Lab – West 0.06 0.02 – – – 5.1×10-4 1.2×10-5 7.8×10-6 2.8×10-7 1.3×10-7

Central Facilities Area – – – – – – 3.1×10-6 3.1×10-6 1.2×10-5 1.3×10-5

INTEC 2.1×10-4 2.1×10-8 1.8×10-9 1.8×10-9 – – 3.6×10-4 4.3×10-3 6.4×10-6 2.0×10-6

Naval Reactors Facility 0.86 1.3 0.01 2.4×10-5 0.45 0.05 8.9×10-6 3.5×10-4 – 4.9×10-6

Power Burst Facility – – – – – – 1.7×10-7 5.8×10-7 4.0×10-8 1.5×10-7

RWMC – – – – – – 1.4×10-13 1.4×10-5 – 2.0×10-6

Test Area North 6.8×10-3 1.4×10-4 – – – – 2.8×10-6 4.5×10-6 1.4×10-5 1.3×10-6

Test Reactor Area 13 13 0.01 2.9×10-3 1.4×103 1.8×103 3.4 6.0 2.5×10-6 9.0×10-6

INEEL Total 14 14 0.01 2.9×10-3 1.4×103 1.8×103 3.4 6.0 3.5×10-5 3.2×10-5

Fugitive sources
Argonne National Lab – West – – – – – – – – – –
Central Facilities Area 6.6 5.6 – – – – 1.9×10-5 1.9×10-5 6.6×10-8 6.4×10-8

INTEC 8.9×10-9 8.9×10-9 3.8×10-8 3.8×10-8 – – 9.2×10-6 1.6×10-6 5.9×10-8 5.7×10-8

Naval Reactors Facility – 1.3 – 2.4×10-5 – – 7.8×10-5 2.8×10-4 – 5.0×10-6

Power Burst Facility – 0.01 – – – – 5.8×10-5 5.8×10-5 1.5×10-7 1.5×10-7

RWMC 900 700 – – – – 1.4×10-5 1.4×10-5 9.5×10-9 9.5×10-9

Test Area North 0.06 0.06 – – – – 3.5×10-6 1.3×10-4 9.4×10-8 9.4×10-8

Test Reactor Area 80 80 – – – – 0.01 0.1 3.0×10-4 2.9×10-4

INEEL Total 1,000 790 3.8×10-8 2.4×10-5 – – 0.01 0.1 3.0×10-4 3.0×10-4

Total INEEL releases
Argonne National Lab.-West 0.06 8.9 – – 10 1.0×103 1.3×10-5 1.1×10-5 3.2×10-5 3.2×10-5

Central Facilities Area 6.6 5.6 – – – – 2.2×10-5 2.2×10-5 1.2×10-5 1.3×10-5

INTEC 4.4 140 9.6×10-3 0.06 6.6×10-4 0.03 8.0×10-4 4.6×10-3 7.5×10-6 8.6×10-6

Naval Reactors Facility 0.86 2.6 5.4×10-6 4.8×10-5 0.49 0.05 8.7×10-5 6.3×10-4 – 9.9×10-6

Power Burst Facility 0.04 0.06 2.7×10-5 2.7×10-5 – – 5.8×10-5 5.9×10-5 1.9×10-7 3.0×10-7

RWMC 900 700 – – – – 1.4×10-5 2.8×10-5 9.5×10-9 2.0×10-6

Test Area North 0.07 0.06 – – – – 6.2×10-6 1.4×10-4 1.4×10-5 1.4×10-6

Test Reactor Area 93 93 0.01 2.9×10-3 1.4×103 1.8×103 3.4 6.1 3.0×10-4 3.0×10-4

INEEL Total 1.0×103 950 0.02 0.06 1.4×103 2.9×103 3.4 6.2 3.7×10-4 3.7×10-4

a. Source:  DOE (1996, 1997b).  Used 1995 and 1996 sources based on most recent years that calciner did not operate because calciner is
considered an impact.

b. Emissions are representative of years, in which calcining did not occur.
c. Mixed fission and activation products that are primarily particulate in nature (e.g., cobalt-60, strontium-90, and cesium -137).
d. U/Th/TRU = Radioisotopes of heavy elements such as uranium, thorium, plutonium, americium, and neptunium.
e. – = Negligibly small or zero.
f. RWMC = Radioactive Waste Management Complex.
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Table 4-10. Summary of airborne radionuclide emissions (in curies) for 1999 and 2000
from facility areas at INEEL.a

Tritium/
carbon-14 Iodines Noble gases

Mixed fission and
activation productsb U/Th/TRUc

Area 1999 2000 1999 2000 1999 2000 1999 2000 1999 2000
Monitored sources

Argonne National Lab – West 11 2.5 –d – 1.9×103 400 – – – –
Central Facilities Area – – – – – – – – – –
INTEC 8.9 13 2.6×10-3 6.1×10-3 – – 6.9 ×10-4 7.2×10-4 2.4 ×10-6 2.8×10-6

Naval Reactors Facility – – – – – – – – – –
Power Burst Facility 55 2.6×10-4 4.2×10-12 1.6×10-10 – – – – 2.8×10-9 –
RWMCe – – – – – – – – – –
Test Area North – 93 – 7.9×10-3 – 920 2.7 ×10-6 3.4×10-7 – –
Test Reactor Area – – – – – – – – – –
INEEL Total 75 110 2.6×10-3 0.014 1.9×103 1.3 ×103 7.0 ×10-4 7.2×10-4 2.4 ×10-6 2.8×10-6

Other release points
Argonne National Lab – West 0.014 0.010 – – – – – – – –
Central Facilities Area – – – – – – 2.7×10-8 6.6×10-8 3.1×10-5 1.0×10-9

INTEC 1.1×10-5 150 1.6×10-7 6.1×10-11 – 1.2×103 1.4×10-3 4.4×10-3 2.9×10-6 8.2×10-4

Naval Reactors Facility 0.67 0.69 5.0×10-6 9.0×10-6 0.047 0.68 1.5×10-4 1.1×10-4 – 6.0×10-6

Power Burst Facility 7.1×10-5 0.018 3.3×10-10 1.6×10-16 1.5×10-11 2.8×10-13 7.0×10-5 9.8×10-5 5.6×10-9 4.4×10-7

RWMC 0.021 0.011 – – – – 4.6×10-8 3.1×10-7 1.0×10-6 7.2×10-6

Test Area North 5.3×10-4 1.4×10-7 – – – – 2.7×10-7 4.4×10-4 5.7×10-7 1.1×10-6

Test Reactor Area 170 200 0.13 0.38 1.2×103 1.5×103 0.45 2.3 7.4×10-6 1.3×10-5

INEEL Total 170 350 0.13 0.38 1.2×103 2.7×103 0.45 2.3 4.3×10-5 8.5×10-4

Fugitive sources
Argonne National Lab – West – – – – – – – – – –
Central Facilities Area 3.5 3.7 – – – 2.9×10-6 1.9×10-5 2.6×10-4 1.4×10-10 1.5×10-5

INTEC 8.9×10-9 0.092 3.8×10-8 8.0×10-3 – 7.1 9.2×10-6 0.22 5.9×10-8 1.2×10-3

Naval Reactors Facility – – – – – – – 3.9×10-5 – 4.9×10-8

Power Burst Facility 0.018 – – – – – 5.6×10-5 5.6×10-5 2.7×10-7 2.8×10-7

RWMC 55 130 – – – – 3.7×10-7 3.7×10-7 9.5×10-9 9.5×10-9

Test Area North 0.060 0.15 – – – – 1.1×10-4 8.8×10-4 9.4×10-8 9.8×10-8

Test Reactor Area 87 100 1.2×10-3 9.3×10-3 5.0×10-5 2.0×10-4 1.0×10-3 1.6×10-3 7.4×10-8 9.9×10-6

INEEL Total 150 230 1.2×10-3 0.017 5.0×10-5 7.1 1.2×10-3 0.22 5.1×10-7 1.2×10-3

Total INEEL releases
Argonne National Lab.-West 11 2.5 – – 1.9×103 400 – – – –
Central Facilities Area 3.5 3.7 – – – 2.9×10-6 1.9×10-5 2.6×10-4 3.1×10-5 1.5×10-5

INTEC 8.9 160 2.6×10-3 0.014 – 1.2×103 2.1×10-3 0.23 5.5×10-6 2.0×10-3

Naval Reactors Facility 0.67 0.69 5.0×10-6 9.0×10-6 0.047 0.68 1.5×10-4 1.5×10-4 – 6.0×10-6

Power Burst Facility 55 0.018 3.3×10-10 1.6×10-10 1.5×10-11 2.8×10-13 1.3×10-4 1.5×10-4 2.8×10-7 7.2×10-7

RWMC 55 130 – – – – 4.2×10-7 6.8×10-7 1.0×10-6 7.2×10-6

Test Area North 0.061 93 – 7.9×10-3 – 920 1.1×10-4 1.3×10-3 6.6×10-7 1.2×10-6

Test Reactor Area 260 300 0.13 0.39 1.2×103 1.5×103 0.45 2.3 7.5×10-6 2.3×10-5

INEEL Total 400 690 0.13 0.41 3.1×103 4.0×103 0.45 2.5 4.6×10-5 2.1×10-3

a. Source:  DOE (2000, 2001).
b. Mixed fission and activation products that are primarily particulate in nature (e.g., cobalt-60, strontium-90, and cesium -137).
c. U/Th/TRU = Radioisotopes of heavy elements such as uranium, thorium, plutonium, americium, and neptunium.
d. – = Negligibly small or zero.
e. RWMC = Radioactive Waste Management Complex.

-  New Information -
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expected (at the time the analysis was per-
formed) to become operational before 1995 was
0.32 millirem per year.  However, that projected
dose includes contributions from activities (e.g.,
compacting and sizing activities at the Waste
Experimental Reduction Facility) which are not
expected to operate over the period covered by
this EIS.  An update of the maximum onsite dose
is described in Appendix C.2; the revised esti-
mate is 0.27 millirem per year.  This dose is a
very small fraction of the DOE-established occu-
pational dose limit (5,000 millirem per year) and
below the National Emission Standards for
Hazardous Air Pollutants dose limit of 10 mil-
lirem per year.  This limit applies to the maxi-
mally exposed member of the public (not to
workers) but is the most restrictive limit for air-
borne releases and serves as a useful compari-
son.

Offsite Doses

The offsite population could receive a radiation
dose as a result of radiological conditions
directly attributable to INEEL operations.  The
dose associated with radiological emissions is
assessed annually to demonstrate compliance
with the National Emission Standards for
Hazardous Air Pollutants.  The effective annual
dose equivalent to the maximally exposed indi-
vidual resulting from radionuclide emissions
from INEEL facilities during 1995 and 1996 has
been estimated at 0.018 millirem and 0.031 mil-
lirem, respectively (DOE 1996, 1997b).  These
doses are well below both the EPA dose limit
(10 millirem per year) and the dose received
from background sources (about 360 millirem
per year).

The SNF & INEL EIS provides an estimate of
the collective dose to the population surrounding
INEEL as a result of air emissions from all facil-
ities that were expected (at the time the analysis
was performed) to become operational before
June 1, 1995.  The annual collective dose to the
surrounding population, based on 1990 U.S.
Census Bureau data, was estimated at 0.3 per-
son-rem.  This dose applies to a total population
of about 120,000 people (based on 1990 U.S.
Census Bureau data), resulting in an average
individual dose of less than 3×10-3 millirem.  For
comparison, this population receives an annual

collective dose from background sources of
about 43,000 person-rem.

It should be noted that the collective dose
depends not only on the types and levels of emis-
sions, but also on the size and distribution pat-
tern of the surrounding population.  Population
data were derived from the Census Bureau
TIGER/Line files. When a census tract lay
partly with the 50-mile INTEC radius, it was
assumed that the fraction of the population
within the 50-mile radius was proportional to the
area within the radius.  The future baseline pop-
ulation dose could increase even if emission
rates do not change.  If emission rates remained
constant, the collective dose would increase by
an amount that corresponds directly to the popu-
lation growth rate.  Based on the Census 2000
data, the population within the 50-mile INTEC
radius has increased to almost 140,000 (Pruitt
2002).

Foreseeable Increases to Baseline

DOE also considered the dose contributed by
other foreseeable INEEL projects (that is, pro-
jects other than those associated with waste pro-
cessing alternatives or facility disposition).
Estimated annual doses from foreseeable pro-
jects are documented in Appendix C.2, (Table
C.2-8).  The combined effects of existing and
foreseeable sources result in the following
annual baseline doses:

• Noninvolved worker - 0.35 millirem

• Maximum exposed individual - 0.16
millirem

• Population - 0.92 person-rem

4.7.3.3  Summary of Radiological
Conditions

Radioactivity and radiation levels resulting from
INEEL air emissions are very low, well within
applicable standards, and negligible when com-
pared to doses received from natural background
sources.  These levels apply to onsite conditions
to which INEEL workers or visitors may be
exposed and offsite locations where the general
population resides.  Health risks associated with
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maximum potential exposure levels in the onsite
and offsite environments are described in
Section 4.11, Health and Safety.

4.7.4  NONRADIOLOGICAL
CONDITIONS

Persons in the Eastern Snake River Plain are
exposed to sources of air pollutants, such as agri-
cultural and industrial activities, residential
wood burning, wind-blown dust, and automobile
exhaust.  Many of the activities at INEEL also
emit air pollutants.  The types of pollutants
assessed include (a) the criteria pollutants regu-
lated under the National and State Ambient Air
Quality Standards and (b) other types of pollu-
tants with potentially toxic properties called
toxic (or hazardous) air pollutants.  Criteria pol-
lutants are nitrogen dioxide, sulfur dioxide, car-
bon monoxide, lead, ozone, and respirable
particulate matter less than or equal to 10
microns in size (particles that are small enough
to pass easily into the lower respiratory tract), for
which National Ambient Air Quality Standards
have been established.  Volatile organic com-
pounds and nitrogen oxides are assessed as pre-
cursors leading to the development of ozone.
Toxic air pollutants include cancer-causing
agents, such as arsenic, benzene, carbon tetra-
chloride, and formaldehyde, as well as sub-
stances that pose noncancer health hazards, such
as fluorides, ammonia, and hydrochloric and sul-
furic acids.

4.7.4.1  Sources of Air Emissions

The types of nonradiological emissions from
INEEL facilities and activities are similar to
those of other major industrial complexes.
Sources such as thermal treatment processes,
boilers, and emergency generators emit both cri-
teria and toxic air pollutants.  Nonthermal chem-
ical processing operations, waste management
activities (other than combustion), and research
laboratories are potential sources of toxic air
pollutants.  Waste management, construction,
and related activities (such as excavation) also
generate fugitive particulate matter.

The SNF & INEL EIS (Volume 2, Section 4.7)
characterizes baseline emission rates for existing
facilities for two separate cases.  The actual

emissions case represented the collective emis-
sion rates of nonradiological pollutants experi-
enced by INEEL facilities during 1991 for
criteria pollutants and 1989 for toxic air pollu-
tants.  The maximum emissions case represented
a scenario in which all permitted sources at
INEEL are assumed to operate in such a manner
that they emit specific pollutants to the maxi-
mum extent allowed by operating permits or
applicable regulations.  These emissions were
also adjusted to take projected increases
(through June 1995) into account.

Actual INEEL-wide emissions for 1996 and
1997 are presented in DOE/ID-10594 and
DOE/ID-10646, respectively (DOE 1997c; DOE
1998).  Table 4-11 presents a comparison of
actual criteria pollutant emissions during 1996
and 1997 with levels previously assessed in the
SNF & INEL EIS under the maximum emissions
case.  Except for lead, the current (1996 and
1997) critria pollutant emission rates are less
than the levels assessed in the SNF & INEL
EIS.  In the case of lead, the annual average
emission rate for 1997 was about eight times
the level in the SNF & INEL EIS. For volatile
organic compounds, the SNF & INEL EIS
assessed levels of individual compounds but did
not identify the combined emission rate.
Appendix C.2  (Table C.2-15) describes the
ambient air concentrations of criteria air pollu-
tants, including lead, which are associated with
actual 1997 INEEL emissions.

It should also be noted that the New Waste
Calcining Facility, which historically has been
the single largest source of nitrogen dioxide
emissions at the INEEL, did not operate during
1996 (DOE 1997a).  In this EIS, DOE analyzes
the effects of the New Waste Calcining Facility
in conjunction with the specific waste processing
alternatives with which this facility is associated.

DOE conducted a screening level risk assess-
ment to evaluate potential adverse human health
and environmental effects that could result from
the continued operation of the New Waste
Calcining Facility.  This evaluation included the
operation of the calciner, as well as related sys-
tems such as the High-Level Liquid Waste
Evaporator and Liquid Effluent Treatment  and
Disposal Facility.  The results of this evaluation
demonstrate that all the potential excess cancer
risk, noncarcinogenic health effects, lead expo-
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sure, and short-term air concentrations are
within acceptable EPA or state limits.  One com-
pound (1,3-dinitrobenzene) evaluated in the
Screening Level Ecological Risk Assessment
exceeded its Ecologically-Based Screening
Level (EBSL) at its maximum point.  The aver-
age soil concentration for this contaminant in the
area of major depositional impact was less than
the EBSL.  In addition, actual impacts would be
significantly less because of conservatism in
emissions calculations (Abbott et al. 1999).

The SNF & INEL EIS identifies 26 toxic air pol-
lutants that were emitted from INEEL facilities
in quantities exceeding the screening level estab-
lished by the State of Idaho.  (The health hazard
associated with toxic air pollutants emitted in
lesser quantities is considered low enough by the
State of Idaho not to require detailed assess-
ment.)  For a few toxic air pollutants, actual
1996 emissions were greater than the levels
assessed in the SNF & INEL EIS.  These
increases were primarily attributable to decon-
tamination and decommissioning activities.

The specific regulations governing toxic emis-
sions from alternatives analyzed in this EIS are
contained in Sections 585 (for non-carcinogenic
toxic air pollutants) and 586 (for carcinogens) of
Rules for the Control of Air Pollution in Idaho

(IDAPA 58.01.01).  Unlike criteria pollutants,
the toxic standards apply only to incremental
increases of these pollutants, and not the sum of
baseline levels and incremental increases.

4.7.4.2  Existing Conditions

The assessment of nonradiological air quality
described in the SNF & INEL EIS was based on
the assumption that the available monitoring
data are not sufficient to allow a meaningful
characterization of existing air quality and that
such a characterization must rely on an extensive
program of air dispersion modeling.  The model-
ing program applied for this purpose utilized
computer codes, methods, and assumptions that
are considered acceptable by the EPA and the
State of Idaho for regulatory compliance pur-
poses.  The methodology applied in the assess-
ments performed for the SNF & INEL EIS is
described in Appendix F-3 of that document.
The remainder of this section describes the
results of the assessments in the SNF & INEL
EIS for air quality conditions in the affected
environment (i.e., concentrations of pollutants in
air within and around INEEL).  Potential
changes in the affected air environment resulting
from changes in INEEL emission levels (com-
pared to those at the time the assessments in the

Table 4-11. Comparison of recent criteria air pollutant emissions estimates for INEEL with
the levels assessed under the maximum emissions case in the SNF & INEL EIS.

SNF & INEL EIS Actual sitewide emissions
Maximum baseline case 1996a 1997b

Pollutant
Maximum

hourly (kg/hr)

Annual
average
(kg/yr)

Actual
hourly
(kg/hr )

Maximum
hourly
(kg/hr )

Annual
average
(kg/yr)

Actual
hourly
(kg/hr )

Maximum
hourly
(kg/hr)

Annual
average
(kg/yr)

Carbon monoxide 250 2,200,000 73 160 160,000 59 120 450,000

Nitrogen dioxide 780 3,000,000 220 640 220,000 420 450 820,000
Respirable
particulatesc 290 900,000 30 45 180,000 29 43 180,000

Sulfur dioxide 350 1,700,000 68 300 120,000 38 260 91,000

Lead compounds 0.8 68 0.27 1.9 1.5 0.03 0.82 560

VOCsd nse ns 43 59 16,000 24 37 27,000
a. Source:  (DOE 1997c).
b. Source:  (DOE 1998).
c. The particle size of particulate matter emissions is assumed to be in the respirable range (less than 10 microns).
d. VOCs = volatile organic compounds, excluding methane.
e. ns = not specified; the SNF & INEL EIS (Section 4.7) evaluated emissions of specific types of VOCs from individual

facilities, but did not include a total for the maximum baseline case.



4-35 DOE/EIS-0287

Idaho HLW & FD EIS

SNF & INEL EIS were performed) are also dis-
cussed.

Onsite Conditions

The SNF & INEL EIS contains an assessment of
existing conditions as a result of cumulative
toxic air pollutant emissions from sources
located within all areas of INEEL.  Criteria pol-
lutant levels were assessed only for ambient air
locations, (i.e., locations to which the general
public has access.)  The onsite levels were com-
pared to occupational exposure limits estab-
lished to protect workers.  With one exception,
the estimated onsite concentrations were esti-
mated at levels well below the occupational stan-
dards.  The exception was for the maximum
predicted short-term benzene concentration,
which slightly exceeded the standard within the
INEEL’s Central Facilities Area.  Those levels
result primarily from gasoline and diesel fuel
storage tank emissions at the Central Facilities
Area-754; however, those tanks were taken out
of service in 1995, and current benzene levels
are estimated to be below the occupational stan-
dard.

Offsite Conditions

Estimated maximum offsite pollutant concentra-
tions were assessed in the SNF & INEL EIS for
locations along the INEEL boundary, public
roads within the site boundary, and at Craters of
the Moon Wilderness Area.  The results for base-
line criteria pollutant levels (i.e., levels associ-
ated with facilities that existed or were projected
to operate before mid-1995) are presented in the
SNF & INEL EIS.  These results, summarized in
Table 4-12, indicate that all concentrations are
well within the ambient air quality standards.  

Highest offsite concentrations of carcinogenic
toxics (summarized in Table 4.7-7 of the SNF &
INEL EIS) were predicted to occur at the site
boundary due south of the Central Facilities
Area.  All carcinogenic air pollutant levels were
below the reference levels.  Predicted noncar-
cinogenic air pollutant levels (Table 4.7-8 of the

SNF & INEL EIS) were also well below the ref-
erence levels at all site boundary locations.
Levels at some public road locations, which are
closer to emissions sources, are higher than site
boundary locations but still well below the ref-
erence levels.

Prevention of Significant Deterioration - In the
SNF & INEL EIS, concentrations of criteria pol-
lutants from existing INEEL sources were also
compared to PSD criteria (called “increments”),
which have been established to ensure that air
quality remains good in those areas that are in
compliance with ambient air quality standards
(see Appendix C.2, Section C.2.2.2 for a descrip-
tion of these regulations).  These PSD incre-
ments are allowable increases over baseline
conditions from sources that have become oper-
ational after certain baseline dates.  Increments
have been established for sulfur dioxide, res-
pirable particulates, and nitrogen dioxide.
Federal land managers (e.g., Bureau of Land
Management or National Park Service) are
responsible for the protection of air quality val-
ues, including visibility, in land areas under
their jurisdiction.  The Clean Air Act requires
the prevention of any future impairment and
the remedying of any existing impairment in
Class I federal areas (see Section 4.5, Aesthetic
and Scenic Resources for a description of the
Visual Resource Management ratings).
Separate PSD increments are established for
pristine areas, such as national parks or wilder-
ness areas (Class I areas) and for the nation as a
whole (Class II areas).  Craters of the Moon
Wilderness Area is the Class I area nearest
INEEL, while the site boundary and public roads
are the applicable Class II areas.

The amount of increment consumed by existing
sources subject to PSD regulation described in
this EIS is based on increment consumption
analyses recently performed to support a permit
application for installation of new oil-fired
boilers in the INTEC CPP-606 boiler facility.
For this application, DOE updated source
inventory, emission rate, and stack parameter
data based on the most recent information, and
performed dispersion modeling using both the
CALPUFF (Scire et al. 1999) and ISCST3
models.
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The National Park Service recommends using
the CALPUFF model to assess conditions at
receptor locations greater than 50 kilometers
from the emissions source.  DOE used
CALPUFF in the screening mode of operation
to estimate maximum increment consumption
at Class I area locations at Craters of the Moon
Wilderness Area and Yellowstone and Grand
Teton National Parks.

For the Class II area on and around INEEL,
and for the eastern portion of the Craters of the
Moon Class I area, DOE used the ISCST3
model (Version 99155) with the most current
three-year set of INEEL meteorological data
(1996-1998).  Table 4-13 presents the
CALPUFF screening results for distant Class I
areas,  while Tables 4-14 and 4-15 present the
ISCST3 modeling results for the eastern
boundary of Craters of the Moon and the Class
II area on and around INEEL.  These results
represent the estimated amount of PSD incre-
ment consumed by the combined effects of
emissions from existing INEEL sources subject
to PSD regulation including the new INTEC
CPP-606 boilers, assuming maximum opera-
tional capacity and unrestricted usage (8,760
hours per year).  Except for nitrogen dioxide,
these results are generally consistent with those

presented in the Draft EIS, and the amount of
increment consumed at all Class I and Class II
areas remains well within allowable levels.
Nitrogen dioxide results are higher because the
New Waste Calcining Facility calciner (histori-
cally the largest INEEL source of this pollu-
tant) was included in the baseline
determination performed to support the INTEC
CPP-606 boiler facility permit application,
whereas the Draft EIS evaluated this source as
part of the Continued Current Operations
Alternative and the Planning Basis, Hot
Isostatic Pressed Waste, and Direct Cement
Waste Options.  Incineration at the Advanced
Mixed Waste Treatment Project was included in
the Draft EIS baseline but was not included in
the CPP-606 permit update; however, projected
emissions from that facility are minor and
would not add noticeably to increment con-
sumption.   

Building on the baseline determination for the
CPP-606 permit application, DOE developed a
modified baseline for evaluating cumulative
impacts for the Final EIS.  This modified base-
line excludes the CPP-606 boiler emissions
(based on maximum operational capacity),
because emissions resulting from fossil fuel
consumption in support of the proposed action

Table 4-12. Ambient air concentrations of criteria pollutants from the combined effects
of maximum baseline emissions and projected increases.

Maximum projected
concentration (µg/m3)a Percent of standard

Pollutant
Averaging

time
Site

boundary
Public
roads

Craters of
the Moon

Wilderness
Area

Applicable
standardb

(µg/m3)
Site

boundary
Public
roads

Craters of
the Moon

Wilderness
Area

Carbon monoxide 1-hour
8-hour

530
170

1,300
310

140
30

40,000
10,000

1
2

3
3

0.3
0.3

Nitrogen dioxide Annual 7.3 11 0.6 100 7 11 1
Sulfur dioxide 3-hour

24-hour
Annual

220
53
2.5

600
140

6.2

62
11

0.3

1,300
370
80

17
15
3

46
38
8

5
3
0.4

Respirable particulatesc 24-hour
Annual

20
0.77

35
3.5

3.2
0.12

150
50

13
2

24
7

2
0.2

Lead Quarterly 2.0×10-3 5.0×10-3 1.0×10-4 1.5 0.2 0.3 0.01
a. Includes contribution from existing sources and projected increases (as described in Section 4.7. 4.2).
b. All standards are primary air quality standards (designed to protect public health), except for 3-hour sulfur dioxide, which is a

secondary standard (designed to protect public welfare).
c. Assumes all particulate matter emissions are of respirable size (i.e., less than 10 microns).  Particulate matter concentrations do

not include fugitive dust from activities such as construction.  Additional standards for smaller sized particles
(2.5 microns and less) have been promulgated.  Current air quality levels are well within the proposed standards.

Affected Environment
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Table 4-13. Prevention of Significant Deterioration increment consumption at distant Class I areas by sources subject to
Prevention of Significant Deterioration regulation.a

Craters of the Moon National
Monumentb

Yellowstone
National Parkc

Grand Teton
National Parkd

Pollutant
Averaging

time

Allowable
PSD

incremente

(µg/m3)

Maximum
predicted

concentration
(µg/m3)

Percent of
PSD

increment
consumed

Maximum
predicted

concentration
(µg/m3)

Percent of
PSD

increment
consumed

Maximum
predicted

concentration
(µg/m3)

Percent of
PSD

increment
consumed

Sulfur dioxidef 3-hour

24-hour

Annual

25

5

2

11

3.4

0.23

44

68

12

2.7

0.66

0.026

11

13

1.3

4

0.99

0.045

16

20

2.3

Respirable
particulates

24-hour

Annual

8

4

0.61

0.032

7.6

0.8

0.22

4.7×10-3

2.8

0.12

0.25

7.4×10-3

3.1

0.19

Nitrogen dioxide Annual 2.5 0.27 11 6.6×10-3 0.26 0.022 0.88
a. From Rood (2000); modeled using CALPUFF assuming maximum emission rates and full utilization (8760 hours per year) for each source.

b. The results for Craters of the Moon represent the impacts predicted at a distance of 65 kilometers from INTEC, which corresponds to the western portion of
Craters of the Moon National Monument, irrespective of direction.

c. The results for Yellowstone National Park represent the impacts predicted at a distance of 160 kilometers from INTEC, which corresponds to the closest
(southwestern) boundary of Yellowstone, irrespective of direction.

d. The results for Grand Teton National Park represent the impacts predicted at a distance of 161 kilometers from INTEC, which corresponds to the closest
(westernmost) boundary of Grand Teton, irrespective of direction.

e. Increments specified are State of Idaho standards (IDAPA 58.01.01.579-581).

f. Based on fuel sulfur content of 0.3 percent.

PSD = Prevention of Significant Deterioration.
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Table 4-14. Prevention of Significant Deterioration increment consumption at the
Craters of the Moon Class I area by sources subject to Prevention of
Significant Deterioration regulation.a

Pollutant
Averaging

time

Allowable PSD
incrementb

(µg/m3)

Maximum predicted
concentration

(µg/m3)

Percent of
PSD increment

consumed

Sulfur dioxidec 3-hour
24-hour
Annual

25
5
2

8.1
1.9
0.12

32
37

6

Respirable particulates 24-hour

Annual

8

4

0.57
0.025

7.2

0.6

Nitrogen dioxide Annual 2.5 0.40 16
a. From Lane et al. (2000) ; assumes maximum emission rates and full utilization (8760 hours per year) for each source.
b. Increments specified are State of Idaho standards (IDAPA 58.01.01.579-581).
c. Sulfur dioxide results have been modified from the original results by a factor of 0.6 to reflect a change in fuel sulfur content

of 0.5 to 0.3 percent.
PSD = Prevention of Significant Deterioration.

Table 4-15. Prevention of Significant Deterioration increment consumption at
Class II areas at Idaho National Engineering and Environmental
Laboratory by sources subject to Prevention of Significant
Deterioration regulation.

Maximum predicted concentrationa

Pollutant
Averaging

time

Allowable
PSD

incrementb

(µg/m3)

INEEL
boundary
(µg/m3)

Public
roads

(µg/m3)

Amount of
increment
consumed
(µg/m3)

Percent of
PSD

increment
consumedc

Sulfur dioxided 3-hour
24-hour
Annual

512
91
20

80
16

1.1

120
27

3.6

120
27

3.6

23
29
18

Respirable particulates 24-hour
Annual

30
17

4.9
0.19

10
0.53

10
0.53

34
3.1

Nitrogen dioxide Annual 25 3.3 8.8 8.8 35
a. From Lane et al. (2000) ; modeled using ISC3 assuming maximum emission rates and full utilization (8760 hours per year)

for each source.
b. Increments specified are State of Idaho standards (IDAPA 58.01.01.579-581).
c. The amount of increment consumed is equal to the highest value of either the site boundary or public road locations.
d. Sulfur dioxide results have been modified from the original results by a factor of 0.6 to reflect a change in fuel sulfur

content of 0.5 to 0.3 percent.
PSD = Prevention of Significant Deterioration.

-  New Information -
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(including operation of the CPP-606 boilers at
less than full capacity) are assessed as elements
of the waste processing alternatives.  In addi-
tion, the modified baseline includes contribu-
tions from the Advanced Mixed Waste
Treatment Project (excluding thermal treat-
ment) and other planned projects (See Section
C.2.3.3).  This modified baseline is presented in
Table 4-16.

4.7.4.3  Summary of
Nonradiological Air Quality

The air quality on and around INEEL is good
and within applicable guidelines.  The area

around the INEEL is either in attainment or
unclassified for all National Ambient Air Quality
Standards.  Portions of Bannock and Power
counties in Idaho, near the region of influence,
are in a non-attainment area for particulate
matter. For toxic emissions, all INEEL bound-
ary and public road levels have been found to be
well below reference levels appropriate for com-
parison.  Current emission rates for some toxic
pollutants are higher than the baseline levels
assessed in the SNF & INEL EIS, but resulting
ambient concentrations are expected to remain
below reference levels.  Similarly, all toxic pol-
lutant levels at onsite locations are expected to
remain below occupational limits established for
protection of workers.

Table 4-16. Criteria pollutant ambient air quality standard s and baseline used to
assess cumulative impacts at public access locations.

Contribution of baseline and reasonable foreseeable
increasesb (micrograms per cubic meter)

Pollutant

Applicable
standard a

(micrograms
per cubic

meter)
Averaging

time
At or beyond
site boundary

Public
roads

Craters of
the Moon

Carbon monoxide 40,000 1-hour 220 330 8.5

10,000 8-hour 44 68 3.5

Nitrogen dioxide 100 Annual 1.0 2.2 0.084

Sulfur dioxide 1,300 3-hour 30 140 6.2

365 24-hour 6.1 32 1.7

80 Annual 0.26 4.5 0.070

Respirable particulates 150 24-hour 9.0 20 0.94

50 Annual 0.39 1.3 0.043

Lead 1.5 Quarterly 1.8××10-3 5.6××10-3 3.9××10-4

a. Modeled concentrations are compared to the applicable standards provided above (IDAPA 58.01.01.577) (DEQ 2001).
Primary standards are designed to protect public health.  Secondary standards are designed to protect public welfare.
The most stringent standard is used for comparison.

b. Baseline represents the modeled pollutant concentrations based on an actual operating emissions scenario.  Sources include
existing INEEL facilities with actual 1997 INEEL emissions, plus reasonably foreseeable sources such as the Advanced Mixed
Waste Treatment Project.  The newly installed CPP-606 steam production boilers are excluded, since they are assessed as elements
of the waste processing alternatives (see Section 5.2.6).




